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COST EFFECTIVE & TIME EFFICIENT FOUNDATION SOLUTIONS
ACROSS INDUSTRIES

TorcSill's helical pile foundation solution process is required for complex
and demanding applications. Each industry has specific needs and requirements.

The adaptive nature of helical piles and the extensive knowledge of TorcSill's Engineering
and Design TEAM allows each solution to be custom designed.
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EXECUTIVE SUMMARY
OUR APPROACH

Below is the basic concept of TorcSill's approach to transformer containment
and foundation support:

During this project there were 2 Siemens (285k Ibs 3 phase) units to be installed
in 12 days, as well as another 2 GE Prolec (420K Ibs 3 phase) units going on
a similar setup in May.

This process is becoming more widely accepted as companies see what can be done;

in this case, what can be done to 2 of these pits in 4 days. There is no limit on the size of
the unit. The manufacturer informed TorcSill of the points at which the piles needed

to be located.

GA5A0-01;
10 helical-pile supparts
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The carbon neutrality goals of the end user must be kept in mind during these types
of projects. By using the originally proposed amount of concrete (122 cu yds), this unit
would have generated close to 64,000 pounds of CO2. By using TorcSill piles

and eliminating the use of concrete, only 24,000 pounds of CO2 was generated.

If a utility is looking to reduce carbon emissions then implementing piles as an alternative
to concrete in a substation makes a huge impact. In a third party study commissioned,
helicals produced 50% of the CO2 that concrete produces for the same foundation
solutions. In many cases, less than half. Using helical piles creates better value for

the utility as well and always reduces the anticipated schedule.

TorcSill.com | 281-825-5200



E'XTORCSILL RO COIEP1 T CIPETON

ON SITE

This liner system itself is very versatile.
It is First Energy’s standard, granted it is
paired with a concrete pad and not piles
(yet) in that case but it has been around
for a long time. The liner is 40mil
material, which is difficult to tear without
a sharp object. It comes in sections
which are cut and built onsite by the liner
manufacturer. If the liner is damaged in
anyway, it is repaired and documented.
A report is then submitted to insurance
companies, stating that the system

was installed correctly and will function
as intended.
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In the drawing below, you can see the 6 inches of pea gravel that is placed before
the liner is set, which protects the bottom.
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ON SITE

A thick felt is then laid into the liner prior
to filling with stone which has to be
screened and washed as per specification.
When filling the pit the stone must go in at
a similar rate on both sides of the vertical
wall placing the barrier in the middle of all
of the rock. There is a 2 foot parameter
around the pit of additional stone for this,
which also helps with drainage.

This process prevents the possibility of real
pressure coming from any direction on

the liner.

Theoretically, the top of the liner could be
exposed and torn with equipment, but
damaging the liner while it is in the ground
is extremely difficult. Regardless, if the liner
was to tear, due to having 125% oil capacity,
in most cases it would remain intact.

Spreading of Pea Gravel to Protect the Liner FILLING the inside and the outside at similar rates
to keep pressure off of the wall.
Note: the thick felt in the bottle of the liner
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FAQ

What is the expected lifetime for the piles? How
is corrosion mitigated? For the utility customers
where transformers are critical infrastructure,
this must be a long-lasting solution.

The design life of the piles is determined by you
or your end user. The piles created for this
TorcSill project described previously were
designed for 75 years. This means that at the =t
end of 75 years the pile can fully support 100% v T T T o
of the original design load. i

TorcSill analyzed the soil profiles from the Geotech report from site. Depending on

the corrosivity levels, TorcSill determined if it was required to galvanize the pile or

if adding sacrificial thickness to the wall was needed. In some cases, both are needed.
TorcSill followed the AC358 guidelines on this, which is accepted industrywide. In some
instances the Kings method for galvanization is used, which is represented in the
following table. Either way, design life is factored into the original design and based on
each user's individual needs.

Do you have any studies/issues with excessive vibration of the transformer/foundation?

TorcSill was founded in the oil and gas industry, providing an extensive background in
dealing with significant vibration and pile applications. TorcSill has worked with many
compressor skids which have had a significant weight (some over 500,000 Ibs.) and
amplitude (over 10 FT KIPS/Second of vibration). A transformer under full load would
likely not register as much vibrating on this scale, but would be without a doubt less than
1 FT KIP/Second. TorcSill uses solid piles under loads of this magnitude with no
connections. This allows for the only potential point of failure to be within the weld at the
helix, which lies at the bottom of the pile. These are usually 15 to 20 feet long depending
on the soil conditions and loading profiles. Any vibration from the transformer would be
dissipated through the skin friction of the soil long before it would ever to the helix.
TorcSill uses a factor of 2 in their designs unless otherwise requested. For example: a
500,000 pound transformer would be put on a foundation to accommodate an axial
capacity of 1,000,000 pounds.
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Have you seen transformers or other applications with concrete pads on top of
the helical piles?

TorcSill has not specifically seen this for transformers, although it is frequently done with
buildings and pad foundations in poor soils. It could easily be done, although it would lose
all of the advantages previously gained by going with a pile. It would still be required to
form, weld rebar, pour and wait for the cure time before setting. There could be a situation
where this could arise if the utility wanted concrete but the soils, for example, were too
poor for it; in this case a pile solution would make more sense. In addition, the piles give
you back a lot of volume in the containment under the transformer allowing the pits to be
smaller and shallower. When you put the pad underneath you lose all the space for
containment and the pit grows.

If there is a significant spill and containment and/or the fill needs to be replaced,
it seems the piles may be exposed and the unit would have to be removed from the
pile foundation... correct?

This design actually assumes the stone is not there. The stone can be vacuumed out and
replaced without doing anything to the unit. If there was no stone in the pit you could run
in that condition.

COMPARISON: HELICAL PILES VS CONCRETE

2 CONTAINMENT PITS - 122 CU VL

CONCRETE HELICAL PILES
Cost: $292, 000 Cost: $184,000
GHG Output: 67,000 Ibs Co2 GHG Output: 24,000 Ibs Co2
Install Time: 18—-28 days Install Time: 5 days
e Excavation: 4 days No Concrete Used

e Rebar: 2 days

e Forming: 4 days

e Pour Time: 2 days
e Cure Time: 18 days
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